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instruction system to Chanute. The terminals are supportirng a servioe
test to see just how computer-assisted instruction might e used in
teaching a technical training course. The project is monitored at
Chanute by the Training Research Appiications Branch. Because branch
personnel nad been interested in the problem of The reading dlfficuty
of traiinn literature for several years, i' was proposed that PLATO IV
be investigated for possibilities for automating the determination of
reading grade levels of training materials. The remainder of this paper
will discuss the results of this investigation.

SECTION 0 - METHOD

6. In deciding the ground rules f:r prograruT n, 7Cson ?i:-.7 n -he
PLATO system to determine reading difficulty levuls, the experiences
wth past systems were used as the oasis for the program par-reters.

a. The PLATO IV terminal uses a keyooard si-lr to that of a
regular typewriter. The first ground rule set u was that tn.,- reada-
bility determination system should require no vari::. cns fr~or.rmai
typing procecre. This ground rule has been modified t the extent tht
no periods are used in a sample being checked excep- to indicate t.l-,
end of a sentence. Abbreviations and terms such as etc., i.e., and e.g.
are typed into the system without the Leriod.

. Another rule adopted was :nat n'--bers wculi not De Typ(d in::
the system; e.g., $1,300,000.

c. The third ground rule establisned was tha -,he PIl.L readout
should be in, grade level rather than on so:-L other ,-ale. In previous
experiments, we have found that our technical writers (as -well as
training specialists and supervisors) can interpret a grade level, ut
do not relate well to a numerical scale.

7. In developing a formula for the PLATO system, to usL t determi-n,
grade level, the first consideration was to esLablish that the factors
used relate to those found in other reading level indices. The elemcnt
relating to sentence length (words per sentence) is idt-ntical to tnat
found in most currently used indices such as the Flesch and Fry Formulas;
s.-. no furth'or verification for using this componen- in the PIRL fcrmula
was considered necessary. The verification of thE relationship withir.
the word structure was also virtually self-evident since an association
does exist between the number of letters in a word and the number of
syllables it contains. Also, the average number ofI letters per word
apparently bears a fairly close relationship to the proportion of words
included in a list of most common words, which is the oasis of the Dale-
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Cha' reada-4ili*v formula. Consequently, the two f&ctors used in the
PIR "ormul', (average number of letters per word and aver-ge number of
wcroas per sentenc'e) should provide a readability index '.a.id with cther
systens ip proper weightings for each factor are determinud.

-. Tc obtain 7rade level reading, samples t be neasured are
se -ctea and th, mterial is .yped into the P1ATO -esson called PIPI.
DEaild-' ins'-u-teons on how to use this lesscn a.. included in the
trogra-.-. t1owve --, these are not call d up ur-less *he user indicates he
• -s thec, by pusning the "Help" key. The first .--re-n display seen

.:sining n* IRL is shown in Fiure 1. Aft,-r a sample haE bee::

qvd i:to tho i iiiL lesson, the "Nexi" key iz pushed. The computer -hen
.te7ins inspei':;.- the words and assigIns a point vn, lue to each word a-
.follows :

1, o or ? letters .... .......... .1 i,.in t

t, 5 or 6 letters ... .......... .2 points
7, 6 or 9 letters ..... .......... 3 pcints
10 or mire letters .... .......... L points

b. Following the .4ord count, th. .or.p.ter c u.ns th, number of
,-tJ~ite thouights/scr-ences as indic . d by -i period, question mark,

-: :amation .ark. co.:n, or semi-coln. The total numbeo cf word pointF
di-4d -. number of sen:.ce . This answer iE then diviayd

-nree, which is -. ,.-n displayed on -:; ocre-n as the F.!i,, whichi i
..- oaied az eevel. An illustration of how this -ppears on the
,reent may be sef n 'n Figure 2.

if tn 'S-,i:" Next" keys are pr- ss-d. the maeril o-n the scr-en.

.rased and a nei: sample may be typ. -, in-to the s;.ster,. H.)wever. if
a is yped in, : the system and tn. typist wishes t: save tre

:,rtion once'n .. , the sample, the "Data" Key is pressPd. A data
:" iec' ion file s tn started and info'- a-Icn on thi first sampie then
i pears on the s,:reen. When the "Next" .:y ir press- d, t-is data -s

avew-z while anotner rimple is typed into +h- o.vteni. htl :or up :o
I.- saples may b. hel: in this way, with the mcan of all -.t. samples
a,;':oma'ically cal "uli, d whenever a new bample is added. A data
-cc.er-ion file screen display may be seern in Figure 3. This file

: ny show: the gradt- level of each sarple a:.d the r an of the
'%-s, uut also sno;.s the sentence coun, total word -ount, and th.-

:.,,'z%-rz of word -ith 1, 1, or 3 letters; a, , or 6 letters; ,Sor
ers; and 1J or more letters.

1. The apDrcprorateness of tne weightings given to worj lnt gths was
*._-:..shea by :srrtlating grade ievels calculated by PIRL with grade

3
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1e':-els -' ne sa~je sa'flDes k;aX'~.db other systems. Thus, tne
FTHL :cr7n._a. 1ik- moost itner re'i~ cruas. is derIvea fron
ra::_c: L eetn word difficuy (n'_7nb-r --f letters per word) arnd
sentn fl dit (nr.-;.be r of wor ds -.,r serzer.ce).

r. -ave _y br oa j base "or v-ri yn- -.he FIPI, foorrula,
w, .- wir h fi _V , w.-.r samp~les. Graae 1e.-v is wer,-
b- t:. esch coumth n £ g coourt, and b~y PIFL and foluad cc

n,7, 7- : rf attn, - verifIy tne . I eso i.
an thr a itc, th cwing e))ra~men-taL desig:- das

.:ran;.~rucraiswere sele-ed Ech sample was fromo a> entiLre>;
ciiffer-nt ca.:- ficld; i.e., weather, riissles. pneuaruLcs, 'e
engineE:, anoaoic; v*

n* wenv-:.n technici an/at-h.oo- from the ffve train-i.I: a'e:
mcer2- were io Ocorcmaf~c~tof the oanrles anc, r _c o ntr

-r,:,c t-hicin ) rcmpa a f - _Dn'. 3n mat,

r.:a~c'~atmn.As it turntA> oi,- t.he r e wqe-, 2 a
tecznzzianas wn'- Q~ a4 f ouIt on ea-h sa'ale.

e'- Ino t~:PLA70 I..-- ±

re--c:ofer' sa:.pIE.

J- _rs were asked to *yx e iv- sa 4ole: -Al
-:-.a' tD -aeterr'ine an-d :. -ord t:. zade wCev- of -

N - Trairing_ -oea- ncts .- a- zurr cu a e.woD !a nce
ce. a lesch Dfx~ -:-hre ::4vt _..'aples. 7.qiC

rr - .ar; a c its grade level using the -_te an F-esch's booK,
1 i esT -taaab.ill-y.

S7-T-& D " RFSZJ1TS AND DISCUSSil.'

* reF,'Sulsahe~ th-e ioU: gr)Up of people Used in tb
s:_ay arc- show. n r-.f 1 thra

a.F i o u n : rZ -ilo are snovi: in _-abe 1. Lierenc es in tr
grade c'e:obt-irnea bly differe-ii w-.iters can, be easily seen in tntw
range for ea ;h samople.

7
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sradE '-eve'-*: Aar ra de 6*tandard
?Range _eve! Deviazior.

- 1.0

_zle 1. Rs u I:- of th:- Manual2 Fog 'cunt of
"ive %~lsby 21 -e-?ini--an/A-uthors.

.ca*c-i rea ang levelS as d-eterrnzod oy:_ :pists us_.:.g
lesso.n ":RL a:- snown -in -.able 2. Because typing is :oasi:ra-Llv a rnecL.-
anical zrocedL.u-c. one woud exoec-o a very igh correlat_'on -f the typists'

Sa:o:le &radc- Level Mean~ 3raw sta% :
z~fleLevel Devi~ or

Tab> 2.o r.S-,; o F 7jZ0rd I-
o:0 ov Sampxles -_y Six Cle-rK/'v~iSoS.

S t-- l;;:_-ly Small 3an: Its uIst-& 4nzr A
rrs .a OUC:Loc-ai gra&c l>ve. wrairs

.oso as were t-robably causcxi ov Xe dffer%_rnt
:DUCn OP P7 A-, -- rmnal keybc-c

~.a -i-ved by th e PLAT3 authors using lesson PIRL arc.
shown in Table
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tne study :.ot'auset f their backer),nd ,nd rxperie ncu in curricula,
their ei n! onal leve-l, and the fac: they should be rjore -skilled a*

(rie n ti r-1 : be s , whni ch I*s t. ne ar: 3f tne 1 Esc h S-.,S t en Evc.
highe n )- a r~ t~i In:se C n n 'C "D .~-A": - Sam P>t,

there was L oun, var4-.-iin of C syllable. .,etween the h~ghest an~d
lOwest 00,;:.-_ 1- i also iMportant ',a-~ Dnt- be awar,- hat tne Fles-:
syster nas a an,;-, rather than o.~ va-u< T,, ,onver: t, 7rade levels.

exrample, a ?Iesch raw score of' 2- 6 approxizrates gL radL level cf
11.The ranc, fro,% _47-51 is a grade-: lEvl of' approxLmtely 1-3. T ne

ran - 15i a:Pproxi.-tely 11..1:i tf-jis rangi 7 actor tna*
.ccoun-.t :ar the fao tria: for sa-,:j~e !7 evt& :y perr. 'Isi-g -.he Flzs, r

c7a:-iaw a g;r a J± _e vel iof 11 .3r *ht- Fampl-, ev~n thou&.
",-ere w-re va-iacaons in -their syl2ault: counlts.

o'~ Po bly th,_ %iost signfifan-, *ao- for val-(ar-,n: ,: PIRILrrua
hno-wever, is 'aol,- - Fere is shoim t hc~ mean of all f fie samjiles
added~ together fi)r H-ach :rk-thod. In other words. this I'F the mean grade

Mean Grade Lcvtel fcr 21 Technician/Writers 1.1
Using the "fog court" method

Mean Zirade Ltvei for Six Clerk/Typists l K
si the PLT) 17 lesson called PIR.L

Y<.r.3oa ~cIfor Seven i-LATO' 1V A-uthors 12.
~s~~: nc-.'.~o -laed -i1i

M e a Grady ;lfr Nine 7EJu -a, l-,n and ~
ra--ni-n 3 -., 'ialists using tone "F-lesch" counz

:able I: oa f Grade l.evels for *,, ~ive 7-st
Sanzplt-s Treated as One, Large Sampil.

i~.: n nt I .01) word samni?. As ca-i be_ sec n the :-erz3n
~llnehm oo determinc g-rade levels art quitp Close. An

-- i vaiace of the grade 1leveis found by tht :'our g-roups
smown in 7,L- and indicatt_:s that there is nio sta*t s-icaiiy sig-

f:!n d f furenct- r thegde 'v~ deemntos AL, optain

hf:~:s>,~. S o.w rprfo.ried usin-; statistical paC~ages availabie in

F I 1 d.f. Y,3 J. C.-,

laoce 6. Analysis of Var_ anct cfcrra~ie Levels
of 2,000 Word Samples ny Four 3roups.
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~~" yr~a~tac >t O fl 7 .7 A 2.lIni took

TD:p t.. t~r: : 'r U

lof.3 ::;p -n hne Sarm~ WL.. a:..: .. :e eraa
Z, -c.. - ::gur. So -Lth e stiae nrd a-: -. fi o p-.rt lrpants

-n L:F- ' -'' ooi to cietermi ne tone reaaarg- vt a a :rt ve
sar s were_ aseu t arrive at the following rz:%ea:- figuires:

SE? ,; - coNcLUZI3,:;s t6 ~ z 1 1S

- - .. ,o J, be,:eo in rino, hmat tcr: ....-. rccn
.a:D..avwrit-n nruza canot. mcsra.gr.

suo e:- mate-r, waD.14 o)rder, ano :acrd~ q* au:&i (f
not mrc) rinortant Than word and c0';.c.....

:e adab-,'It y. in addition, formu-:. -'r~ an:. de a 00 0

c r' .s J or in tcir a. rO- t .'' .v..

'A-.~~~~~w- e ra - >~-S
3

f

rz C. Z. -a :_ eW

cwyn wlr Zhc

sc- -- es. TL0 . readlabanlty ra,,i- .. ai n c a "seful purpose
as a -- ak D - ' , o-'s a r ,i utirstandable.

s-,;.y the
* ~~~~~l Lr yt:.a sed and

t * r~ .7 v A Tey-. an; '-IA ha ! three
.- ~ 3,r- ariac Shp. ~ &a nat

ard te..ria. wrrc~c r nt. :as es t0 'e advantage
.-~~s ... U sson KRL. tc cndtck rd-.. .V-s 0 ertraining



CH 74 -604

SECTIO. F -BIBLIOGRAPHY

I. ' " . 10-. .SuicCT :':r Air F Orce W riting, U.S. Coverr..er. rlnting Office,
Washington D.C 1960.

. - D-137:, See the Light Before, You Iri:u. CA L ", linois, 190.

-. ale *, -. J., "A Formula for Prea: -.- adabi.i..,"
Eduoa'.iona1 Riesearch Bulletin, .

>. sch.n.uaolh, The Art of Readable Writ:n7-,ar*- and Brothers,N."
!9a9.

C. 'iescn. Rudclph, How to Test eadability, Harper an: Brothers, N.Y., 1911.

n. Fry, Edward, "A Readability Formula that Saves Tirpne," Journal of Reading,

11:577, April 1968.

7. .Kincaid, J. F., Yasutake, J. Y., and Geis-.lhar-., i., Use of the Automated
Readability Index to ImDrove Comprehensibility of Technical Orders, SEG-TR-67-4T,
November 1967.

. 3eorge R., Tne Measurement of Readabii', owa State University
Press, A.nes, Iowa, 19tz3.

. narf, a. 3., A Feasibility Test of the Automated Readability Index
Apparatus, AJ PR 69-22, -September 1969.

10. Smith, £. A. and Senter, R. J., Automated teaaabiii-.; Index, AMRL-Th-66-263,
November 1967.

-Now AF 13-3. Gulde for Air Force 'riting. m 'iYf : L:. n t:iod of grade
evel de:rnination has been deleted from this - .p.

The IR. for this report is A.8, a reaaing level o" fficuaz" in the Flesch

system. Less than 30% of tine adult population in th c Urited States can read
at this level.
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